This paper classifies the panel data of 26 manufacturing industries in China from 2003 to 2014 according to different factors intensive industries, and conducts an empirical study on the impact of international trade on the wage gap within the industry by building a dynamic panel data model and using systematic GMM method. The study finds that, as far as the overall manufacturing industry is concerned, international trade will narrow the wage gap within the industry. If international trade is further divided into export trade and import trade, export trade will narrow the wage gap in the manufacturing industry as a whole, narrow the wage gap in labor-intensive industries, and narrow the wage gap in capital-intensive industries whose effect is not significant. However, the import trade will expand the wage gap in the manufacturing industry as a whole, narrow the wage gap in labor-intensive industries, and widen the wage gap in capital-intensive industries whose effect is not significant.
Introduction
Although the phenomenon of anti-globalization began to emerge after the subprime mortgage crisis in America in 2008, economic globalization is still the mainstream of the world. Countries are still willing to participate in globalization and develop trade with other countries. In the process of globalization, de-veloping countries can undertake the production of foreign relatively high-tech industries, introduce foreign advanced technologies, learn advanced cultural knowledge and cultivate high-quality talents, which is conducive to the adjustment of domestic industrial structure. For developing countries, the deepening of trade and the reduction of trade barriers are conducive to exploring the international market and attracting foreign investment is conducive to the construction of domestic infrastructure. For developed countries, outsourcing the relatively low-technology industries can help the upgrading of domestic industries and save costs, so as to obtain higher benefits. The participation of developed countries in trade can also open up the international market and increase the international competitiveness of products. One of the reasons for the occurrence of anti-globalization is that some countries involved in trade don't get corresponding benefits from this trade, just as the income distribution effect produced by international trade will bring different effects to both sides of trade. In the 1980s, there was a growing wage gap between high-educated and low-educated workers in America. At the same time, there is a phenomenon in some other developed countries: a large number of low-skilled workers lose their jobs, while the relative wages of low-skilled workers show a downward trend. As a result, the wage gap between low-skilled workers and high-skilled workers widens. Feenstra and Hanson made the empirical study for this phenomenon, the results showed that the United States has outsourced a large number of relatively low-tech industries to developing countries and kept relatively high-tech industries at home which increased the demand for high-skilled workers and reduced the demand for low-skilled workers, finally there would be some corresponding changes in their wages. To test whether the same phenomenon had occurred during the same period in developing countries, Feenstra and Hanson used the relevant data of the Mexican workers in the 1980s to make empirical test, and found that Mexico's border factories handled much of the outsourced production which was still high-tech for Mexico from the US. Therefore, a large number of high-skilled workers in Mexico are needed for employment and production which lead to the rising wages in the high-skilled field in Mexico and the bigger wage gap between high-skilled and low-skilled workers.
Since taking part in global trade, the income level of our domestic workers is rising with participating in the international trade, but the wage gap between high-skilled workers and low-skilled workers is widening. Xu and Li (2007) once studied the relationship between trade and wage gap and found that before 1997, the wage gap in China was very small, and after 1997, the wage gap in China expanded rapidly [1] . So this question is worth exploring in depth. According to research by Feenstra and Hanson, outsourcing is the major reason to explain the widening wage gap in trading countries. China has taken on a variety of production activities from developed countries because of its relatively low labor costs, particularly in manufacturing. Therefore, we choose the sample data of China's manufacturing industry to investigate the impact of international trade on the wage gap empirically.
Literature Review
Since the 1980s, the wage gap between high-skilled workers and low-skilled workers has widened in the United States and other developed countries with the development of international trade, and even the employment rate and real wage level of low-skilled workers were declining. Is this phenomenon caused by international trade? This problem has aroused widespread concern among economists.
In theory, Feenstra and Hanson believed that developed countries keep the core link of the processing chain at home and outsource some low-end link to developing countries in order to save costs and increase profits, which resulted in relatively increased domestic demand for high-tech workers and relatively higher wages [2] . In terms of empirical test, mainly used the data of American manufacturing industry for regression test [3] . They used the method of estimating skilled labor to study the impact of outsourcing on the relative wage gap between skilled-workers and unskilled-workers by using the panel data of American manufacturing industry from 1979 to 1987. The results showed that outsourcing led to the increase in the relative wage of high-skilled workers by 15% -33%.
After Feenstra and Hanson, other scholars used the same method to estimate the relative demand of skilled labor to test the impact of trade on wage gap in different countries empirically. Head and Ries (2000) used the micro data of 1070 Japanese manufacturing companies from 1965 to 1990 for regression analysis and found that the outsourcing of Japanese companies increased the relative demand and wage of domestic skilled labor [4] . Haskel and Slaughter (2001) made two-stage regression analysis with the data of British manufacturing industry from 1960 to 1990 and found that trade widened the income gap but had little impact [5] . Through the above empirical tests, we can draw the conclusion that trade increases both the relative demand and relative wage of skilled labor in developed countries.
Is the consistency of the test results affected by the test method? Some scholars tested the impact of international trade on the wage gap empirically by using the method of estimating the zero-profit condition. Feenstra and Hanson (1999) developed a two-stage regression method to estimate the impact of international outsourcing and technological progress on the wage gap between skilled and unskilled workers by using the zero-profit condition [6] . They made estimation on the American manufacturing and found that the contribution of international outsourcing to wage income gap is 15%. [7] . They found that the average annual growth rate of equipment employees was 10.2% from 1978 to 1983, and 15.9% from 1983 to 1990. Robbins (1996) used the household survey data of nine developing countries from 1970 to 1990 to make regression analysis, and found that countries such as Argentina, Chile, Mexico's trade development made a sharp rise in the employment of high-skilled workers in various countries and the wages rise, which led to a widening income gap [8] . Xu and Li (2007) used a similar method to extract data from 1500 Chinese enterprises to study the impact of trade on China's wage gap and found that the development of trade has narrowed the wage gap between skilled workers and non-skilled workers [1] . There is no unified conclusion for It shows that international trade have an effect which may be affected by data or testing method to wage gap is not only, we should take the change of the international world, the status of the national economy in the world, as well as the domestic economic development factors into consideration. In general, foreign trade needs to be divided into export trade and import trade for in-depth study and analysis. Due to the differences among manufacturing industries, the impact of trade on wage gap will also be different, and the impact may be non-linear.
Therefore, it is necessary to distinguish the manufacturing industries. This paper uses systematic GMM method to study 26 manufacturing industries from 2003 to 2014 firstly, and then classifies them according to their different factor intensity to conduct an empirical study on the impact of trade on wage gap.
Model Setting and Data Description

Specification of an Econometric Model
We take Feenstra and Hanson's model as reference and use the proportion of the wages of high-skilled workers in the total wages as a measure of wage changes according to the research needs. This measure rises when the wages of high-skilled workers rise relative to those of low-skilled workers, indicating a wider wage gap between the two.
Suppose the production function of the enterprise is:
where n is the type of products, n Y is the total output of the industry, n K is the capital input of the industry, n H is the number of high-skilled workers, n L is the number of low-skilled workers, and n Z is other structural variables, such as import and export volume, technological progress and other factors. The cost function is: The cost function is transformed in the form of logarithm to obtain the proportion equation of the wage of high-tech workers in the total cost of the enterprise:
where nH S ∆ is the ratio of the salary of high-skilled workers to the total cost of the enterprise, which is used to reflect the wage gap between high-skilled workers and low-skilled workers. Considering the endogeneity of the explained va- 
Among them, W represents the wage gap between high-skilled workers and low-skilled workers in the manufacturing sector, TRADE is the total amount of foreign trade of each industry, TECH indicates the degree of technological progress, K is the physical capital intensity, RC is the contribution rate of total assets, FIRM is openness to foreign country, MR is the monopoly degree of the industry. In order to further analyze the impact of import and export on the wage gap within the industry, the foreign trade in the previous equation is decomposed into export trade and import trade, and the regression equation constructed is as follows: 
Index Selection and Data Description
1) The explained variable is the wage gap between high-skilled workers and low-skilled workers in the industry. As the country has not clearly defined the scope of high-skilled workers and low-skilled workers at present, this paper uses Finally, thus dollar will be converted into RMB at the current exchange rate.
3) Control variables
Technological progress. In this paper, the scientific and technological activity personnel in the industry above the scale can be used to roughly measure the degree of technological progress. The more scientific and technological personnel in the industry, the higher the degree of technological progress.
Physical capital intensity. In this paper, the ratio of the net value of fixed assets in different industries to the total industrial output value is used to measure the physical capital intensity.
Total asset contribution rate. Measuring the economic profit level of each industry with the contribution rate of total assets.
The degree of opening to the outside world. In this paper, the ratio of the in- Table 1 .
Empirical Results and Analysis
Based on the panel data of 26 manufacturing industries from 2003 to 2014, this paper analyzes the impact of trade on the wage gap between high-skilled workers and low-skilled workers. Considering the dynamic nature of wage change (Dai Feng, 2010) , we can introduce the first-phase lag of wage gap and use the method of differential GMM and systematic GMM to estimate [15] . GMM method starts from the moment condition and constructs the equation with parameters.
It does not need to assume the distribution of variables, nor does it need to know the distribution information of random disturbance terms. It can solve the endogeneity problem that may exist in explanatory variables effectively. First, we estimate the overall manufacturing industry and the estimated results are shown in Table 2 .
GMM is established on the premise that there is no second-order and higher autocorrelation in the residual sequence of the difference equation for the consistency of estimation, and the instrumental variables are strictly exogenous, so Notes: ① ***, ** and * are respectively significant at the level of 1%, 5% and 10% (both sides), and the Numbers in brackets are the corresponding standard error(both sides); ② AR (1), AR (2) and Sargan test respectively provide the P value of the test; ③ L. w represents a period of lag in the wage gap. The same below.
However, there are differences between differential GMM and system GMM. The systematic GMM estimation results of model1 in Table 2 show that trade has a significant negative impact on the wage gap, which to some extent indicates that trade narrows the wage gap within the industry in China. It can be seen from the GMM estimation results of model 2 that the impact of export and import on the wage gap is different, and both pass the significance test at the level of 1%. Export trade narrows the wage gap between high-skilled workers and low-skilled workers, the reason may be that: our country joins the trade in the form of processing trade, and many export sectors of manufacturing absorb large Numbers of low-skilled workers for production activities which rise the relative wages for low-skilled workers (Sheng Bin and Ma Tao, 2008), narrowing the wage gap [16] . Import trade widens the wage gap between high-skilled and low-skilled workers and imports a large number of intermediate products. On the one hand, low-priced intermediate products reduce the demand for low-skilled workers in production departments (Sheng Bin, 2009 ). On the other hand, Grossman and Helpman (1991) believe that technology progress can be obtained by using advanced intermediate products from abroad, and import can increase the demand for high-skilled workers through technology spillover [17] .
So the wage gap widens. Technological progress narrows the wage gap, indicating that China's technological progress is capital-saving and requires the replacement of capital factors with labor factors for production, which increases the demand for ordinary workers and leads to the narrowing of the wage gap between high-skilled and low-skilled workers. Physical capital intensity has a significant negative effect on the wage gap between high-skilled and low-skilled workers, that is, the wage gap narrows, which is consistent with the results of the study of Yu Mei-Ci (2008). The contribution rate of total assets has a significant positive impact on the wage gap between high-skilled and low-skilled workers.
In other words, the higher the profit rate of the industry is, the larger the wage gap between low-skilled and high-skilled workers is. The degree of opening to the outside world has a significant positive impact on the relative wage gap, indicating that the deeper an enterprise is involved in trade, the greater the wage gap between high-skilled workers and low-skilled workers will be. The fundamental goal of foreign investment in China is to bypass trade barriers and gain a larger market share in China's market (Zhang Jian-Wei, 2017) [18] . Such foreign investment is prone to technology spillovers and increases the demand for high-skilled workers, thus widening the wage gap. The monopoly degree of an industry has a significant negative impact on the relative wage gap between high-skilled and low-skilled workers. To some extent, the higher the monopoly degree of an industry is, the smaller the wage gap will be. The result is not in line with expectations because the industry monopoly index in this paper is expressed by the ratio of state-owned employees to all employees rather than the proportion of the income of state-owned enterprises. Moreover, the degree of monopoly of each subsector of China's manufacturing industry is generally low and the difference is not large, and the flow of labor between industries is relatively easy. The higher the level of monopoly, the more state-owned employees it needs and the more ordinary skilled workers it will absorb, resulting in a smaller wage gap within the industry.
In the previous empirical test on the trade and wage gap with all the samples, we assume that all industries are basically homogeneous. In fact, we ignore the specific characteristics of different manufacturing industries, which will lead to differences in the impact of trade on the wage gap within the industry. Due to the limitation of sample size and the need of GMM method, this paper classifies 26 manufacturing industries into labor intensive and capital intensive according to Sheng Bin's (2002) classification because of the limitation of sample size and the need of GMM method (see Table 3 for details) [14] . We use GMM method to test labor-intensive industries and capital-intensive industries respectively, and the results are shown in Table 4 . In view of the above mentioned problem, system GMM can reduce the deviation of small samples and solve the problem of weak instrumental variables comparing with differential GMM, so we mainly analyze the system GMM based on the two-step estimation results and also list the results of differential GMM as a reference.
It turns out that trade has different effects on industries with different characteristics. In terms of labor-intensive industries, both exports and imports have a negative impact on the wage gap at the significance level of 5%. According to the Stolper-Samuelson Theorem, export will increase the demand for abundant elements, and low-skilled labor is exactly the abundant elements of labor-intensive industries in China. That is, the wage of low-skilled labor will be relatively increased, so the wage gap will be narrowed. Our country's labor-intensive industries import a large number of intermediate products, which require more low-skilled labor force to carry out production activities. These activities will create lots of job opportunities that can absorb many rural surplus labor forces, so the wages of low-skilled workers get improved relatively and the wage gap will narrow. In terms of capital-intensive industries, Export trade has a negative impact on the wage gap and import trade has a positive impact on the wage gap, but neither is notable. Technological progress has a negative impact on the wage gap in capital-intensive industries when the level of significance is 5%. This shows that the development of this type of industry requires not only a large amount of capital input, but also the participation of ordinary labor. The ability of workers to conduct the work is not very high and more low-skilled workers will join the ranks of capital-intensive industries, so technological progress will narrow the wage gap between high-skilled and low-skilled workers. These suggest that capital-intensive industries are more affected by technological progress, while trade is less important than technological progress. Open Journal of Social Sciences Notes: ① ***, ** and * are respectively significant at the level of 1%, 5% and 10% (both sides), and the Numbers in brackets are the corresponding standard error (both sides); ② AR (1), AR (2) and Sargan test respectively provide the P value of the test.
Conclusions and Suggestions
To raise the income, narrow the income gap and make the benefits of partici- Governments, enterprises and skilled workers can take some actions from the above conclusions:
First, our government should take advantage of its comparative advantages to actively participate in international division of labor and develop import and export trade, especially export trade, which help our domestic enterprises to accumulate capital, improve economic efficiency, and increase the wages of enterprise employees. The government can also take some effective measures for export enterprises, such as increasing the demand for ordinary labor through the effect of industrial agglomeration, so that low-skilled labor can enjoy the benefits of international trade.
Second, enterprises should take some measures to deal with different problems. Since labor-intensive industries mainly participate in the international intra-product trade in the form of processing trade, import trade will rely on foreign technology to the detriment of its own technical level. We need to learn advanced technologies from foreign countries, strive to improve the quality of products in labor-intensive industries, and seize an advanced position in the in-
